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INTRODUCTION 

The Devonian shales of the Appalachian, Illinois, and Michigan Basins 

(Fig. 1) have been under intensive study since the early 1970's as 

potential sources of large volumes of natural gas. Gruy Federal, Inc. ,‘ 

(Gruy) of Houston has been selected by the U.S. Department of Energy (DOE) 

as prime contractor for the evaluation of this unconventional gas source. 

Gruy and Mr. Gordon T. Jenkins, an independent oil producer, have reached 

an agreement which will allow Gruy to utilize a well being drilled by Mr. 

Jenkins to obtain (through subcontracting) cores and logs of the Devonian 

New Albany shales of the Illinois Basin. A copy of this agreement is 

included as Appendix A. 

The Illinois State Geological Survey and the Department of Energy have ex- 

pressed agreement on the desirability of the information from this site, 

which is located in southern Wayne County, Illinois (Fig. 2). 

The subject well is a deep test passing through the Devonian shale. There- 

fore the only cost of obtaining this information will be the additional 

expenses incurred by the operator, plus a small fee for the inconvenience 

and delay caused by extensive coring and logging activities. 
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GEOLOGICAL SETTING 

The site lies within the Fairfield sub-basin of the central part of the 

Illinois Basin, south and east of the southern end of the Clay City Anti- 

clinal Belt (Fig. 2). 

The specific location of the proposed drilling site is 400 feet north and 

300 feet east of the SW corner, SE1/4 SW1/4 Sec. 17, T3S, R8E (Fig. 3). 

The nearest deep control well is the A. J. Poorman No. 5 (NW1/4 SW1/4 Sec. 

19, T3S, R8E),~located about one mile to the southwest in the Mills Shoals 

Field of White County (Fig. 3). A shallower well (Fox No. 1) lies immedi- 

ately to the north of the proposed site. 

The stratigraphic column for south central Illinois shows the position of 

the New Albany Shale between the Borden Shale, Osage Series, of the Lower 

Mississippian and the Middle Devonian Dutch Creek Formation (Fig. 4). 

The uppermost unit of the New Albany Shale is considered to be of Kinder- 

hookian age (lowermost Mississippian)(Fig. 4). Most of the shale, however, 

is Upper Devonian in age. Underlying the New Albany is the Dutch Creek 

Formation, predominantly a carbonate section but locally sandstone, which 

forms the top of the Middle Devonian in the Mills Shoals Field (R. C. Haas, 

personal communication). The principal oil-producing units in this field 

are Mississippian sandstones and limestones and Middle Devonian carbonates. 

Specifically, above the New Albany Shale are (in ascending order) the War- 

saw, Salem, St. Louis, St. Genevieve, and Aux Vases Formations, all of Mis- 

sissippian age. Below the New Albany, the Middle Devonian Dutch Creek For- 

mation is also a prospective oil-producing unit. A drillstem test in the 

Jenkins No. 5 Poorman produced water with a show of oil, indicating that if 

structural elevation could be gained this sand should be oil-productive. 
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UPPER DEVDWIAM SHALE FDRYATIDN 

FIGyE 1 DEVONIAN SHALE BASIN. (AFTER FOSTER, 1975) 
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Structure maps provided by the operator, drawn on top of the Warsaw and 

Dutch Creek Formations (Figs. 5 and 6), indicate a low-relief anticlinal 

feature which trends northeast through the prospective well site. 

PROGNOSIS 

Using the Poorman No. 5 -well for deep control (electric log included as 

Fig. 7) and the Fox No. 1 (located a few hundred feet north of the prospec- 

tive site) for shallower correlation, the prognosis for the principal for- 

mation tops to be encountered at the prospective site is given below. 

FORMATION 
POORMAN NO. 5 
KB = 386 ft. 

SIMP;Yl; I:'" SITE) 
KB = . (est.) 

Depth Thickness Depth Thickness 

St. Genevieve -2892 (3386 KB)* 878 -2940 (3332 KB)* 825 

(Fox No. 1) 

Warsaw -3770 (4156 KB)* 774 -3765 (4157 KB)* 774 

New Albany Shale -4544 (4930 KB)" 270 -4539 (4930 KB)* 270 

Lime Unitll -4814 (5200 KB)* 208 -4809 (5201 KB)§ 208 

Dutch Creek -5022 (5408 KB)" -5017 (5401 KB)* 

*E-log basis 

l!Limestone unit within the Albany Shale 

SRecommended coring interval -4498 (4890 KB) to -4819 (5310 KB) = 420 ft. 
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FIGURE 5 STRUCTURE AT TOP OF WARSAW FORMATION 
(SUPPLIED BY OPERATOR, G.T. JENKINS) 
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FIGURE 6 STRUCTURE AT TOP OF DUTCH CREEK FORMATION 
(SUPPLIED BY OPERATOR G.T. JENKINS) 
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CHARACTERISTICS OF THE NEW ALBANY SHALE 

The New Albany Shale is composed of dark greenish-gray to olive-black and 

black shales with evidence of strong bioturbation (Harvey and others, 

1977). Laminations characterize the shale, the laminae varying from fine 

(2 mm) to massive (>25 mm). Silt laminae composed of illite clay and I‘ 

quartz are quite common. Minor mineral constituents are plagioclase, po- 

tassium feldspar, calcite, dolomite, and pyrite. 

A striking aspect of the New Albany Shale is the presence of synaeresis 

joints--irregular polygonal systems of joints or cracks that are now filled 

with secondary minerals such as pyrite and calcite. These joints are. lin- 

ear and predominantly vertically oriented. They tend to be short (5 to 10 

mm) and crooked. Harvey and others (1977) interpret the crooked pyrite- 

filled synaeresis joints to be an early diagenetic stage in the history of 

the shale, associated with compaction processes but preceding the develop- 

ment of late-stage joints. Straighter, nearly vertical calcite-filled syn- 

aeresis joints are considered to have formed during post-compaction stages 

of diagenesis. The secondary mineralization within these synaeresis joints 

may provide permeable channels through the shale. 

Although synaeresis produces some tension in sedimentary rocks, regional 

stresses may have some control over the orientation of the resulting cracks 

(Abramov, 1961). The proximity of the prospective site to the Clay City 

Anticline many have an important bearing on the fracture and hence gas 

properties of the New Albany Shale. 
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TECHNICAL DISCUSSION OF APPROACHES 

If the site is acceptable and DOE provides funds, logging and coring will 

be accomplished as follows. 

TASK I - CORING 

The well will be cored from a depth of 4890 to 5310 feet (KB) to obtain ' 

420 feet of oriented core. This interval is essentially the entire De- 

vonian Shale section. 

The proposed coring program is as follows: 

(1) Mr. G. T. Jenkins, through his drilling contractor (Sledge Drilling 

Co.), will drill a 7-7/8" hole to the coring point (-4890 ft, or the 

top of the Borden Shale). The hole will be open from the bottom of 

8-5/8" surface casing to the coring point. A Gruy geologist on site 

will select the exact coring point. 

(2) The hole will be drilled with native mud to the coring point. If 

this fluid is adequate for coring, the coring company will be called 

on location to take 3-l/2" oriented cores to be retained in plastic 

sleeves. 

(a) Gruy personnel will be on site during coring operations to pro- 

vide engineering consultation and to ensure that the cores are 

properly cut and handled. Jenkins, however, will be the desig- 

nated field operator. 

(b) If significant difficulties are encountered with core recovery, 

or if the operation proceeds at a significantly slower pace (50 

feet per day) than anticipated, Gruy will notify the DOE Techni- 

cal Project Officer. 

(3) After coring is completed, Jenkins will continue to drill through 

the Dutch Creek sandstone with a 7-7/8" bit. 
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TASK II - LOGGING 

Gruy has designed a logging program to provide maximum information at 

reasonable expense and with the knowledge that the drilling fluid will 

be native mud. To maximize the quality of the logs obtained, Gruy 

recommends that they not be run until Jenkins has drilled the additional 

1002 feet to his objective, so as to minimize any bottomhole effects : 

recorded in the shale section. 

The logs selected for this hole are: 

Gamma ray (GR) 

Compensated neutron (CNL) 

Formation density compensated (FDC) 

Caliper 

Dual induction laterolog (DIL) 

Borehole compensated sonic (BHC) 

Variable density (VDL) 

Fracture identification log (FIL) 

Following is a brief discussion of the logging devices and the informa- 

tion each is expected to provide. 

(1) Compensated neutron: this is a dual-detector, borehole-compensated 

porosity device, run in combination with the formation density, 

gamma-ray, and caliper logs. Its uses are: 

- to delineate porous intervals and determine their porosity 

- to identify gas-bearing zones 

- to identify lithology and evaluate shale content. 

(2) Gamma ray: this device records the natural radioactivity of the 

formations. In sedimentary formations it normally reflects the 

shale content. It may be run either in open or cased hole and 

serves as an excellent correlation device. 



GRUY FEDERAL, INC. 
14 

(3) Compensated formation density: this is a pad-type, dual-detector, 

borehole-compensated porosity device. When run in combination with 

the compensated neutron log, its other potential uses are: 

- identification of lithology and minerals present 

- detection of gas 

- determination of hydrocarbon density 

- evaluation of complex lithologies. 

Density data may be integrated with sonic log information to yield 

the mechanical properties of the formation matrix. While not con- 

clusive in itself, the density "rho" correction curve may indicate 

zones of fracturing. 

Density logs cross-plotted against the gamma-ray logs of organic- 

rich intervals run in the same holes have been shown to be linear 

(Schmoker, 1977). Thus a plot can be produced from the well that 

allows calibration for the more commonly available gamma-ray logs. 

(4) Caliper: the caliper simply records borehole diameter, but it is 

important for a number of reasons: 

- determination of corrections required to calibrate other log 

responses 

- determination of porous/permeable zones, indicated by the 

presence of mud cake 

- identification of fractured zones, where the borehole may be 

rugose or enlarged or both. 

The caliper system is an integral part of the-compensated density- 

neutron system. 
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(5) Dual induction/laterolog 8: this is a focused resistivity device, 

which records three resistivity measurements obtained from three 

different depths of investigation. From the resistivity profile 

obtained, the depth of filtrate invasion and the true undisturbed 

formation resistivity may be obtained. This device is used to de- 

termine water saturation, porosity, or water salinity when two of r' 

the three parameters are known. While not conclusive, this log 

sometimes provides evidence of fractures (Pirson, 1967). 

(6) Borehole-compensated sonic: this is a recording of the time re- 

quired for a compressional sound wave to traverse one foot of for- 

mation. When used in conjunction with other porosity devices, the 

sonic log yields accurate information on lithology. Integrated 

sonic transit times are used as time-depth correlations for seismic 

applications. Sonic “cycle skipping" can sometimes give indication 

of fractures. 

(7) Variable density log: this is a particular presentation of the ce- 

ment bond log. When run in open hole, the variable-density presen- 

tation of the sonic wavetrain may indicate fracturing. When run in 

its normal cased-hole mode, the log is used to: 

- evaluate the effectiveness of the casing-formation cement 

bond 

- locate the top of cement 

- check the effectiveness of squeeze cementing. 

A casing collar log is normally run in conjunction with this de- 

vice, where applicable. When combined with sonic and density data, 

information from this log allows determination of the mechanical 

properties of the formation matrix. 
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(8) Fracture identification - 4-arm dipmeter: this device is run to de- 

termine: 

- formation dip and direction 

- structural identification 

- hole geometry 

- location and evaluation of significant fracturing. 

If necessary, the information may be processed to yield a hole sur- 

vey and to convert log depths to true vertical depths. 

Gruy will have experienced personnel on location who can make prelimi- 

nary assessments of the logs as they are received from the logging con- 

tractor. 

The operator is not currently planning a completion in the Devonian 

Shale; there are three possibly productive horizons above the Devonian 

and one below. If sufficient indications of production are encountered, 

the operator will run casing and complete the well (see well schematic, 

Fig. 8). 

If log analyses indicate a high probability that the Devonian Shale will 

be productive in this location, Gruy will so advise both the operator 

and the DOE Technical Project Officer. 
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CONCLUSION 

18 

Logs and cores from the subject well will provide valuable information for 

evaluation of the Devonian Shale in this portion of the Illinois Basin. Of 

particular interest is the fact that this well is located near a regionally 

significant fold, which may have been stress-relieved by fracturing. The 

existence within the New Albany Shale of small synaeresis cracks or joints 

now filled with secondary minerals is also significant, since these fis- 

sures may provide the permeability necessary for production of gas through 

the shale. 
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Gruy Federal Inc 
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12 Drilling Rig 
8 njays at $ 3000 per day $ 24,000 

Coring costs 24,210 
Open well logging , 
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Total to subcontractor /5,4b5 
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COST ESTIMATE FOR 

ORIENTED CORE ON ILLINOIS BASIN NO. 1 
(JENKINS NO. 1 SIMPSON) 

Rig cost (8 days 8 $3,00O/day) 

Coring 

Logging 

Gordon Jenkins 
Subtotal 

Material handling 81.3% 

Fee @ 3% 

TOTAL 

$ 24,000 
24,210 
18,255 
9,000 

$ 75,465 
981 

2,293 
$ 78,739 
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ESTIMATED CORING COSTS - ILLINOIS WELL 

Regular coring - 420 ft @ $16/ft 

Mileage, 2 trucks x 400 miles @ $0.75/mile 

Engineering, 2 men x 8 days @ $225/day 

Per diem, 2 men x 8 days @ $45/day 

Orientation adapter, 420 ft (d $7.50/ft 

Plastic sleeve; 420 ft 8 $5/ft 

Plastic caps, 160 @ $3 each 

Total regular coring 

$ 6,720 
600 

3,600 i 

720 
3,150 
2,100 

480 
$ 17,370 

Orientation costs: 

Equipment rental, 8 days Q $300/day 2,400 
Core orientation, 8 cores 8 $150/tore 1,200 
Mona1 collar rental, 8 days 8 $lOO/day 800 
Loss-in-hole coverage for collar, 8 days 8 $15/day 360 

Engineer, 8 days 8 $225/day 1,800 

Per diem, 8 days 8 $45/day 360 
Mileage, 400 miles @ $0.40/mile 160 

Total orientation costs $ 6,840 

TOTAL ESTIMATED CORING COST $ 24,210* 

*NOTE: 1 bit damaged, cost of salvage could be 

approximately $3,000 (50% of bit cost) 
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ILLINOIS SCHLUMBERGER LOGGING 

ILLINOIS WELL OPEN-HOLE LOGGING - ESTIMATED COSTS 

Tool protection charges, 9 x $35 
Service charge 

Compensated neutron (CNL) 
Depth 5,400 ft @ $0.27/ft 
Operation 5,400-1,000 ft @ $0.26/ft 

Garwna ray 
Depth 5,400 ft @ $O.O7/ft 
Operation 5,400-1,000 ft @ $O.O6/ft 

Formation density compensated (FDC) 
Depth 5,400 ft @ $0.24/ft 
Operation 5,400-1,000 ft @ $0.22/ft 

Caliper 
Depth 5,400 ft @ $0.21/ft 
Operation 5,400-1,000 ft @ $O.l9/ft 

Dual induction laterolog (DIL) 
Depth 5,400 ft @ $0.25/ft 
Operation 5,400-1,000 ft @ $0.23/ft 

Sonic - BHC 
Depth 5,400 ft Q $0.25/ft 
Operation 5,400-1,000 ft @ $0.23/ft 

Variable Density 
Operation 5,400-1,000 ft @ $0.23/ft 

Fracture identification log 
Depth 5,400 ft @ $0.27/ft 
Operation 5,400-1,000 ft (h $0.27/ft 

Engineer, 2 days @ $200/day 

Mileage, 500 miles @ $0.65/mile 

TOTAL ESTIMATED LOGGING 

$ 315 
1,125 

$ 1,458 
1,144 

2,602 

378 
264 

642 

1,296 
968 

2,264 

1,134 
836 

1,970 

1,350 
1,102 

2,362 

1,350 
1,012 

2,362 

1,242 

1,458 
1,188 

2,646 

400 

325 

$ 18,255 
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APPENDIX A 

July 10, 1979 

Mr. Gordon T. Jenkins 
Fairfield, Illinois 

Re: Jenkins No. 1 Simpson Well 
Section 17, T-3-S, R-8-E 
Wayne County, Illinois 

This letter, if accepted by you and two fully executed copies thereof are 
returned to us by Jul 31. 1979, shall constitute an agreement between Gordon 
T. Jenkins ("Jenkins" r and Gruy Federal, Inc. ("Gruy) as follows: 

A. Gruy is a party to a contract with the Department of Energy, Washington 
D. C. ("DOE") Contract No. DE-AC05-79MC98382 to carry out a program for the coring 
and logging of a number of wells in the Appalachian, Illinois and Michigan basins 
in an attempt tr, define further the Devonian Shale as an unconventional energy 
source. Attached hereto as Exhibit "A" is a sunmary of the General Provisions:to 
which Gruy and all of its subcontractors are bound. 

8. (1) Jenkins has advised he plans to coamience or cause to be commenced, 
in or before August, 1979, the actual drilling of a test well from a location 
approximately 330 feet from the west line and 330 feet from the south line of 
Section 17, Township 3S, Range 8E, Wayne County, Illinois, and thereafter to 
continue the drilling of said test well with due diligence, dispatch and in a 
workmanlike manner to the depth of: 

(1) 5,500 feet or 

(2) thru the Dutch Creek formation, or 

(3) to a depth at which there is encountered lost circulation, 
mechanical failures (including getting stuck in the hole) 
or other abnormal conditions which make further drilling 
impracticable after a good faith effort has been made to 
overcome same, 

whichever depth is the lesser. 

(2) Jenkins represents that he has a title approved valid existing 
oil, gas and mineral lease or leases covering the drillsite tract. 

A. 
effort. 

Jenkins wishes to cooperate with Gruy in this 
Jenkins and Gruy agree as follows: 

Devonian shale evaluation 

1. Gruy's coring and logging program of the kerogen-bearing 
Devonian shale section, estimated top 4,930+ feet, is located 
up the hole from the total depth to which Jenkins plans to 
drill the subject well through the Dutch Creek (Approximate 
top 5,408). 

2. Gruy will provide experienced engineering and/or drilling 
personnel to work with Jenkins‘ technical and operating 
staff in the planning and execution phases of the coring 
and logging program. Gruy will be responsible for desig- 
nating the coring and logging points and intervals. Gruy 
will designate Jenkins as field operator (subcontractor) for 
purposes of well operations during the coring and logging 
program, with Jenkins providing normal field and well super- 
vision. 

B. Jenkins, at his sole cost, risk and expense, shall timely commehce or 
cause to be commenced the actual drilling of the subject well and, thereafter, 
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and continue the drilling of same to the designated coring point. Thereafter, 
commencing at this coring point, Jenkins, acting for and in behalf of Gruy, will 
make a good faith effort to carry out the planned coring and logging program in 
the manner specified in "C" below: 

c. 1. As consideration for Jenkins making his well and services 
available for the coring and logging program, Gruy will pay 
as an inconvenience premium to Jenkins, 120% of all costs 
attributable to the coring and logging of the well, including 
charges for rig time, those incurred for drilling approximately 
30-feet of rat hole to accomodate the logging tools, for any 
additional mud or chemicals required for the coring and logging 
program and the charges of the coring and logging service 
companies. 

2. Subject to Gruy (DOE) approval, Jenkins shall select and 
make available at location competently qualified coring and 
logg'ng service companies to carry out the coring and logging : 
program. , 

3. Jenkins will be under no obligation, other than to make a ' 
good-faith effort to carry out the designated coring and 
logging program in accordance with established oil field 
procedures. 

4. Gruy shall have the right at anytime to direct Jenkins to 
cease the coring or logging program whether any one, more 
or no cores have been taken, or logs run for reasons of 
borehole conditions, state of fluids or otherwise. 

5. Once the coring and/or logging operations have been completed 
or terminated in the manner contemplated herein, Jenkins 
shall assume responsibility for all further operations and 
costs of the well, including operations for drilling, testing, 
completing, or plugging and abandoning of the well. 

6. If, for any reason other than Jenkins' gross negligence, the 
coring and logging operations cause the hole to be junked or 
lost, Gruy shall pay Jenkins the sum of $110,000.00 as 
liquidated damages for the loss of the hole, which said sum. 
shall be the limit of Gruy‘s liability to Jenkins for such loss. 

III. 

Neither Gruy (or DOE) shall have any interest in the well (except for any 
material purchased by Gruy for the account of DDE, which is placed in or on the 
well) or in the oil and gas lease, minerals, production, or energy recovered from 
the well, or in any surface or sub-surface equipment therein or thereon pur- 
chased by the operator. 

IV. 

No liability shall be imposed upon Jenkins for failure to drill the well 
as provided for herein; however, upon failure to do so this agreement shall 
become null and void and all liabilities and obligations hereunder terminated. 

V. 

Jenkins agrees to promptly furnish Gruy with an AFE for the costs of 
drilling the proposed test well with a well program and a copy of his contract 
with the drilling contractor. Jenkins has advised Gruy that his well program 
does not contemplate the use of blowout preventors; that he and his consulting 
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engineer feel that same is not necessary in the imnediate area of the Illinois 
Basin, and it is customary with industry not to install preventors. 

VII. 

A. Jenkins shall obtain, and at all times while the operations are being 
carried on hereunder, maintain in effect, insurance by reliable and responsible 
insurance company or companies as to the following risks: 

1. Workman's Compensation insurance to fully comply with the 
State of Illinois. 

2. Employer's liability insurance with limits of not less than 
SlOO,OOO per employee, and $250,000 per accident. 

3. Automobile public liability insurance with limits of not 
less than $100,000 per person and 5300,OO per accident and : 

4. General public liability insurance with limits of not 
less than $100,000 per person and $200,000 per accident, and * 
general property damage insurance with limits of no less 
,than $200,000. 

B. Gruy advises Jenkins that it carries general liability insurance 
in the amount of $ZOMM, Gruy agrees that with the limits of liability noted 
here and in Paragraph II-C (6) hereof, it will indemnify Jenkins against liability 
for damages resulting from, or arising out of the coring and logging programs. 

VIII. 

The rights and liabilities of the parties, hereto, shall be individual and 
not joint or collective. Each party, hereto, shall be responsible for its share 
of obligations as set out herein , and shall be liable only for its share of the 
costs incurred with respect to the property as provided herefore, herein. 

IX. 

Whenever notice is required or permitted under the terms of this agreement, 
same shall be in writing and shall be deemed to have been given as sent by telegram, 
registered mall or delivered by hand addressed to the respective parties as follows: 

. 

IF TO JENKINS: Mr. Gordon T. Jenkins 
Box 280 
Fairfield, Illinois 62837 

Business Phone: (618) 842-6311 

Residence Phone: (618) 842-9839 

IF TO GRUY: Gruy Federal, Inc. 
1335 Forest Green Drive 
Coraopolis. PA. 15108 

Attention: Mr. Robert B. Steffy 

Business Phone: (412) 262-1071 

Residence Phone: (412) 364-0438 
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This agreement shall be binding on the heirs, successors and assigns of 
the parties, hereto, subject to approval of the Department of Energy. 

If the above conforms to your 
and return the copies requested in 

ACCEtFD AND AGREED TO THIS 

,&-day o;f'.($y , 1979 

Gordon T. Jenkins 

understanding of the agreement, please sign 
the manner specified above. 

Yours very truly, 

GRUY FEDERAL, INC. 

J James H.'Hart'sock Vice President, Engineering 

.EHD:JHH:cas 
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